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Statistical Methods for Quality and Reliability Sectional Committee, MSD 3

FOREWORD

This Indian Standard (Part 0) (First Revision) was adopted by the Bureau of Indian Standards, after the draft
finalized by the Statistical Methods for Quality and Reliability Sectional Committee had been approved by the
Management and Systems Division Council .

The control charts are extensively being used by the industry for controlling the quality during manufacturing.
For this purpose, the Indian Standards describing various control charts to be used under different situations
have been published as different parts of IS 397.

For wider application, a need was felt to provide the guidelines for selection of an appropriate control chart for
a specific application. This standard has been brought out to fulfil that need and this standard has been made a
part of this series. Apart from the field of application, the merits and demerits of each type of chart are discussed.
The tabular presentation would enable the user to quickly select the relevant chart, to be used in a given situation.

This standard was originally issued in 1999. The revision of this standard has been under taken to incorporate
many changes in Table 1 under different headings.

In addition to this Part 0, IS 397 has the following four parts:

(Part 1) : 2002 Control charts for variables (second revision)
(Part 2) : 2002  Control charts for attributes (third revision)

(Part 3) : 2002 Special control charts by variables (first revision)
(Part 4):2002 Special control charts by attributes (first revision)

The composition of the Committee responsible for the formulation of this standard is given in Annex A.



1S 397 (Part 0) : 2003

Indian Standard

METHODS FOR STATISTICAL QUALITY CONTROL
DURING PRODUCTION

PART 0 GUIDELINES FOR SELECTION OF CONTROL CHARTS
( First Revision )

1 SCOPE

This standard (Part Q) provides guidelines for selection
and use of appropriate control chart(s) for controlling
-the processes during production. Merits and demerits
of each type of control chart have also been discussed.

2 REFERENCES

The following standards contain provisions, which
through reference in this text constitute provision of this
standard. At the time of publication, the editions
indicated were valid. All standards are subject to revision
and parties to agreements based on this standard are
encouraged to investigate the possibility of applying the
most recent editions of the standards indicated below:

IS No. Title
397 Methods for statistical quality control
during production:
Control charts for variables (second
revision)
Control charts for attributes (third
revision)

(Part 1) : 2002

(Part 2) : 2002

IS No.
(Part 3) : 2002

Title

Special control charts by variables
(first revision)

Special control charts by attributes
(first revision)

Statistical vocabulary and symbols:
Probability and general statistical
terms (second revision)

Statistical quality control (second

(Part 4) : 2002

7920
(Part 1) : 1994

(Part 2) : 1994

revision)

14977 : 2001 Control charts based on inspection by
gauging

3 TERMINOLOGY

For the purpose of this standard, the definitions given
in IS 7920 (Part 1) and IS 7920 (Part 2) shall apply.

4 TYPES OF CONTROL CHARTS AND THEIR
APPLICABILITY

The guidance for choosing appropriate control charts
for control of process during production is given in
Table 1.

Table 1 Types of Control Charts and Their Applicability

(Clause 4)
Sl Type of General Field of Merits Demerits Ref to Cl of
No. Chart Application Indian Standard
0y (2) (3) 4 ) (6)

Variable Type of Data

i) Y_Rr Control of individual a) Maximizes information a) Difficult to understand, 6.3.2.1 of 1S 397
characteristic when from available data training becomes (Part 1)
sample results are b) Provides information necessary
?Va'lablle at  small on central value and b) Less precise for
mtc(;vats~ an‘d/orf tt}l]e variation for control assessment of variation
product is not perfec .
homogeneous Y &) Samples of small size for large samples as
suffices bRanze may bcf affected
. vy presence of extreme
d) Convenient for shop- values
floor operators
i X do a)  Sameasfor X - R a) Difficult to understand, 6.3.2.1 of IS 397
chart training becomes (Part 1)
) necessary
b) More  precise  for .
b} Reaquires more
assessment of .
P calculations
variation
c) Applicable even for

large samples

1
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Table 1 (Continued)

Si Type of Chart
No.

(1) 2
ii1) Median - R
iv) Mid range - R

v) X (Individual)

vi) Moving
averages and

moving range

Extreme
values

vii)

Coefficient of
variation

viii)

ix) Sloping

control

x) Modified
control

Xi) Group control

xii)  Cusum

General Field of
Application

3)

Control of individual
characteristic when
sample  results are
available at  small
intervals and/or the
product is not perfectly
homogeneous

do

Control of individual

characteristic when
sample results are
available at longer

intervals or product is
homogeneous

Control of individual
characteristic when
sample results are
available at  small
intervals and/or the
product is not perfectly
homogeneous

When sample is large
in size (greater than
six) and sequence of
production is irrelevant

Relative vanability in
relation to mean is of
concern

Control of individual

characteristics  when
the process level is
changing
systematically

Control of individual

characteristic when
process capability
index is high

(preferably Cpx is more
than 1.50)

There must be several
sub-group sources that
approximately have
same production rate
and process capability

Control of individual
characteristic

Merits

@)
a) Same as X - R chart

b) Easy to adopt when
sample size is odd and
small

c) More appropriate in
certain situations for
example non-normal
distributions as
median is not affected
by extreme values

a) Same as } - R chart

b)  Calculation is
simplified

a) Simple to operate

b) Specification limits can
be super imposed on
control chart

a) Need not wait for
accumulation of samples

b) Provides an early

warning signal
c) It is more efficient than
X - R chart

a)  Extremely simple since

no calculation is
required

b) One chart instead of
two charts

One chart instead of two

a) It minimizes the
frequency of process
adjustments  resulting
in corresponding cost
reduction

b) Calculations
simplified

May be used as adiustment
chart if systematic trends or
cyclic pattems exist

are

a) Involves less work in
plotting the chart

presentation

easier o

b)  Compact
makes it
interpret

¢} It is easier to identify
sub-groups running
consistently high or low

Particularly useful when
detection of small changes
which go undetected in usual
charts and are yet vital

Demerits

(5)

a) Inconvenient to use
when sample size is
large or even.

b) Less efficient as

compared to mean
chart

Less efficient than mean
chart

Short-term  variations not
detectable

a) Successive points are
not independent

b) Traditional inter-
pretation of runs is not
valid

Not very useful when the
process is erratic

More '

calculations  are

involved

a) Useful only when
process capability
index is very high

b) Less efficient than
mean chart

Not recommended when

components are meant for
assembly

Needs experience and skill
in interpretation

Needs training and more
calculations

Ref to Cl of
Indian Standard

(6)

6.3.2.2 of IS 397
(Part 1)

6.3.2.3 of IS 397
(Part 1)

6.3.3 of IS 397
(Part 1)

6 of IS 397
(Part 1)
7 of 18397
(Part 3)
8 of IS397
(Part 3)
5 of 1S397
(Part 3)
10 of 1S397
(Part 1)
4 of [1S397
(Part 3)
9 of 1S397
(Part 3)
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Sl No. Type of

Chart
(1) )
Attribute Type of Data

Xiit) np

Xxiv)y p
(proportion)

or
P (percent)

Standardized

()

D

XV)

¢ (number of
non-
conformities)

xvi)

xvil)  u (number of
non-
conformities

per item)

Demerit
score

XViii)

Master
control
system

Xix)

General Field of
Application

3

Control of overall
fraction non-confor-
ming items of a
process

Control of overall
proportion/percent
non-conforming
items of a process

Control of overail
fraction non-
conforming of a
process

Control of overall
number of non-
conformities of a
process

Control of overall
number . of non-
conformities per
item of a process

Control  of
conformities
their criticality

non-
with

Control of overall

fraction non-
conforming of a
process

a)

b)
c)

a)
b)

a)
b)

a)

b)

Merits

1G]

Data required are ofien
already available from
inspection records

Easily understood
Provides overall picture

Same as for np chart

This chart is used when
sample size (n) varies.

Control  limits  and
standard line are fixed
Interpretation is
facilitated

Index of non-
conformities per unit is
easily understandable

Very simple and easy to
understand

Aopplicable in situations when
sample size vary

a)

b)

a)

b)

©)
&

€)

In addition to advantages
of ¢ (or u-) chart, it takes

into account the
intensity, extent and
seriousness of  non-
conformity

Scoring system considers
the extent and
seriousness of  non-
conformities

Applicable in situations
when sample size from
each sub-group is different

Provides immediate
picture for any dominant
variation for  taking
immediate necessary
action

Minimum number of p or ¢
charts to be maintained
Information can be used
for audit and control
Number of non-
conformities with details
of sources are recorded

3

Demerits

%)

a)  Does not provide detailed
information for control of
individual characteristic

b) Does not recognize
degrees of defectiveness
in units of product

¢) Requires fixed sample
size from each sub-group

a) Does not provide detailed
information for control of
individual characteristic

b) Does not recognize
degrees of defectiveness
in units of product

¢) Control limits vary with
the sample size. and
therefore, these limits
will not be straight lines

d) Requires more cal-
culations as compared to
np chart

Involves more calculations

a)  Does not provide detailed
information for control of
individual characteristics

b) Not applicable when
unequal number of items
are being inspected from
each sub-group

Control limits depend on
sample size and therefore,
these limits will not be straight
lines

a)  Scoring system has to be
worked out and its usages

explained through a
suitable training
programme

b) Involves more
calculations

a) Does not provide
detailed information for
control of individual
characteristic

b) Does not recognize

degree of defectiveness
in units of product

¢) Standard and limits vary
with the sample size and
therefore, not suitable
when sample size varies
(quantity inspected)

Ref to Cl of
Indian Standard

(6)

6.3.2 of 18397
(Part 2)

6.3.1 of IS397
(Part 2)
6 of 1S397
(Part 4)

6.3.3 of 1S397
(Part 2)

634 of 1S397
(Part 2)

5 of IS397
(Part 4)
4 of 1S397
(Part 4)
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Table 1 (Concluded)

SI No. Type of General Field of
Chart Application
(1) @) (3)
XX) C—a, cta Control of individual a)
(Inspection characteristics, when
by gauging) hitting the target is

essential, as in )
assembly pperations

<)

d)

Merits

@)

Data on number of
oversize and undersize
items available

Measurement of
individual values is
difficult, uneconomic
or impossible but easy
to know whether it is
below or above a
certain value X

As substitute of _)? -R

chart, it requires larger
sample size but still
reduces overall
inspection load

It is more efficient than
p chart .

Demerits Ref to Cl of
Indian Standard
() (6)
Requires training and 6 of IS 14977

conviction that narrow gauging
will not be harsh in application

since artificial level of
acceptance is created
consistent with quality
requirements
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ANNEX A

(Foreword)
COMMITTEE COMPOSITION
Statistical Methods for Quality and Reliability Sectional Committee, MSD 3

Organization
Kolkata University, Kolkata
Bharat Heavy Electrical Limited, Hyderabad

Continental Device India Limited, New Delhi
Directorate General of Quality Assurance, New Dethi

Laser Science and Technology Centre, DRDO, New Delhi
Escorts Limited, Faridabad

HMT Ltd, R&D Centre, Bangalore

Indian Agricultural Statistics Research Institute, New Dethi

Indian Association for Productivity, Quality & Reliability, Kolkata
Indian Institute of Management, Lucknow '
Indian Statistical Institute, Kolkata

National Institution for Quality and Reliability, New Delhi
Powergrid Corporation of India Limited, New Delhi

SRF Limited, Chennai

Standardization, Testing and Quality Certification, New Delhi
TELCO, Jamshedpur

University of Dethi, Delhi

In personal capacity (20/1, Krishna Nagar, Safdarjung Enclave,
New Delhi 110029)

In personal capacity (B-109, Malviya Nagar, New Delhi 110017)
BIS Directorate General

Representative(s)
Pror S. P. Mukuerige (Chairman)

Suri S. N. Jua
Sur1 A. V. KRrisHNAN (Alternate)

Dr Navin Karur
Surt Virur Gueta (Alternate)

Sur1 S. K. SrivasTva
Lt CoL P. Vuavan (dlternate)

Dr AsHok KuMar
Suri C. S. V. NARENDRA
Sur1 K. Vuavamma

Dr S. D. SHARMA
Dr A. K. Smuvastava (dlternate)

Dr B. Das
PrOF S. CHAKRABORTY

ProrF S. R. Mosan
Proe Arvinp Setu (Alternate)

Sur1 Y. K. BHAT
Surt G. W. Datey (Alternate)

Dr S. K. AGARWAL
SHRI D. CHAKRABORTY (Alternate)

SHRI A. SANJEEVA Rao
Suri C. DesiGan (Alternate)

Suri S, K. KiMoth!
SHri P. N. SrikanTH (diternate)

Suri S. KuMAR
SHRt SHANT! Sarup {Alternate)

ProF M. C. AGrawalL
Sur1 D. R. SEn

ProF A. N. NANKANA
Surt P. K. GamsHRr, Director & Head (MSD)
[Representing Director General (Ex-officio)]

Member Secretary
Suri LaLit KumMarR MEHTA
Deputy Director (MSD), BIS

Basic Statistical Methods Subcommittee, MSD 3 :' 1

Kolkata University, Kolkata

Laser Science and Technology Centre, DRDO, New Delhi

Indian Agricultural Statistics Research Institute, New Delhi

Indian Association for Productivity, Quality & Reliability, Kolkata

ProF S. P. MUkHERIEE (Convener)
Dr Asnok KuMar
Dr S. D. SHARMA

Dr B. Das
Dr A. Lanini (Alternate)

(Continued on page 6)
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(Continued from page S)

Organization Representative(s)
Indian Institute of Management, Lucknow ProF S. CHAKRABORTY
Indian Statistical Institute, Kolkata Pror S. R. MoHaN
National Institution for Quality and Reliability, New Delhi Surt Y. K. BHat
Surt G. W. Dartey (dlternate)
Powergrid Corporation of India Ltd, New Dethi Dr S. K. AGarwaL
Standardization, Testing and Quality Certification, New Delhi Suri S. K. KimotHl
TELCO. Pune SHRI SHANTI SARrUP
University Cotlege of Medical Sciences, Dethi Dr A. InDRAYAN
University of Delhi, Delhi Pror M. C. AGRawAL
In personal capacity (20/1, Krishna Nagar, Safdarjung Enclave, Suri D. R. Sen
New Delhi  110029)
In personal capacity (B-109, Malviya Nagar, New Delhi 110017) Pror A. N. NANKANA

Panel for ‘Process Control’, MSD 3:1/P-2

In personal capacity (B-109, Malviya Nagar, New Delhi 110017) ProF A. N. Nankana (Convener)
National Institution for Quality and Reliability, New Delhi Suat Y. K. Buar

Powergrid Corporation of India Limited, New Delhi Dr S. K. AGARWAL
Standardization, Testing and Quality Certification, New Delhi Suua S. K. KimotHi

TELCO, Pune SHRI SHANTI SaRUP

In personal capacity (20/1, Krishna Nagar, Safdarjung Enclave, Sar1 D. R. Sen

New Delhi  110029)
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